Tuberculosis elimination can be achieved, but only if we are able to identify and successfully treat the 4 million individuals [1] with tuberculosis who are currently undiagnosed. The studies in this supplement clearly demonstrate that to do so we must address the reality that many of those undiagnosed patients are presenting for care at health facilities ill equipped to diagnose and/or treat tuberculosis. For example, in Pakistan, the Philippines, and Indonesia, most first contact care happens in the private sector. Unfortunately, the data presented in articles by authors R. K. Fatima (R.K. Fatima, M. Haq and N. Mahmood et al., submitted) and C. Garfin et al. (C. Garfin, M. Mantala, R. Yadav et al., submitted) reveal that the private sector in these countries includes a heterogeneous mix of services that are underequipped to diagnose and manage tuberculosis patients. We will simply not reach tuberculosis elimination without a renewed commitment to engaging the private sector in tuberculosis diagnosis and treatment efforts. Furthermore, we need a patient-centered approach that not only is able to diagnose tuberculosis but also gets the patient on treatment and monitors treatment progress. Uniformly, the studies speak to the need for national tuberculosis programs (NTPs) to urgently reconfigure how and where diagnostic resources are allocated to ensure patients with tuberculosis are diagnosed and treated promptly.
MEETING THE PATIENTS WHERE THEY ARE
Across all of the countries presented in the supplement, the striking finding is the lack of tuberculosis diagnostic capacity at the health-sector venues where people are first presenting for care. In Ethiopia, the authors estimate that only 46% of first-contact patients are likely to visit a facility that has tuberculosis diagnosis services available (L. Fekadu, C. L. Hanson, M. Osberg et al., submitted); in Indonesia, the estimate is 24% (A. Surya, B. Setyaningsih, H. S. Nasution et al., submitted). Acknowledging that these figures may not account for facilities that receive diagnostic support from central laboratories, the findings still provide stark evidence of why diagnosing and treating tuberculosis is so challenging in these countries. Faced with no access to microbiologic or radiologic tools, many tuberculosis patients encounter long delays before starting antituberculous therapy or, worse still, never even start treatment. These delays are undoubtedly far longer, with worse clinical consequence, for individuals with drug-resistant disease and children, who often are difficult to diagnose and do not always exhibit the same symptoms as adults.
Nonetheless, these studies provide useful insights for NTPs to address those delays and improve the allocative of their programs. By identifying the provinces and districts with the biggest mismatches between care-seeking and diagnostic capacity, these data provide powerful levers to inform strategic planning and budgetary decisions. They can also be used to improve the allocative efficiency of donor investment, guiding funding at subnational and district levels and across socioeconomic and urban-rural subpopulations. National tuberculosis programs in several countries have already used the patient pathway analysis as a tool to inform national strategic planning and guide donor funding requests to close gaps in service provision (C.L. Hanson, M. Osberg, J. Brown et al., submitted). It will be important to assess the impact of this approach, not only to optimize resources but also to drive quality improvement along the care continuum to ultimately reduce tuberculosis incidence and save more lives.
confirm what other studies have clearly demonstrated: a substantial amount of first-contact care happens in the private sector and/or is provided by pharmacists and traditional healers [2] [3] [4] [5] . Unfortunately, these providers are far less likely to have the diagnostic capacity to detect tuberculosis, let alone treat it adequately. Indeed, lack of diagnostic capacity in the private sector is part of the reason why there are often substantial delays in case identification and unnecessary expenditure for patients [6] .
Nevertheless, in view of the dominant role that private healthcare providers play in tuberculosis care, strengthening linkages between the private sector and public tuberculosis clinics, as well as connecting private providers to national notification systems, is crucial to achieve tuberculosis control targets [7] . National tuberculosis programs need to engage with the private sector in the formulation of strategic plans to streamline access to diagnostic capabilities in the public sector and/or develop business models that incentivize private practitioners to invest in tuberculosis diagnostic resources. The impact of scaling up access to Xpert MTB/RIF in the public sector in countries like Pakistan and Indonesia will be extremely muted unless there are concomitant efforts to ensure that these tools are available to private providers [8] . The patient pathway analysis outlined in this supplement is one way to help draw attention to how discrepant tuberculosis diagnostic capability is in the private sector. It can and should be used as a powerful advocacy tool to engage private providers and to develop better models of care to ensure these providers have the resources and expertise to diagnose patients with tuberculosis disease.
BETTER FRONT-LINE DIAGNOSTICS STILL NEEDED
Implicit in the conclusions of all of the studies included here is the need for more global investment in developing accurate, affordable, point-of-care diagnostics that can be used by frontline providers. Roughly 60% [9] of patients with tuberculosis worldwide present in peripheral health centers in resource-constrained settings where diagnostic tests based on sophisticated instruments such as Xpert MTB (Mycobacterium tuberculosis) / RIF (Rifampicin) are not feasible. Many of these facilities do not have access to running water or electricity. Therefore, an urgent challenge remains to ensure that new diagnostic tests are suitable for use in peripheral health facilities. Although the GeneXpert Omni platform (Cepheid, Sunnyvale, CA) is a step in the right direction, its expense and infrastructure requirements may limit its reach into the private sector and at the lowest levels of the public health system in many countries. The research and development community must remain focused on delivery of better point-of-care diagnostic tests that can be deployed even in the most rural health posts.
SUMMARY
The kind of patient pathway analysis described in this supplement illustrates how NTPs can and should be responsive to the needs of their constituents: the patients with tuberculosis. This patient-centered approach to reconfiguring tuberculosis resources can also be a catalyst to improve private-sector engagement. By identifying gaps in tuberculosis diagnostic capacity at provincial and district levels, a framework can be established to redirect resources and funding to ensure that front-line providers have the resources to diagnose and treat the 4 million missing patients. 
